| UZ
/| LEUVEN

Hart & Nieren

Siamese tweeling?

Bjorn Meijers, MD, PhD | UNIVERSITY HOSPITALS LEUVEN







&
QU
c
"
@
=
b
2
o

=
QU
4
™
o




irnan
LLERARL ]

S L RLLLL
HREAEY




Hart en nieren: onafscheidelijk

CKD




Hart en nieren: onafscheidelijk

CKD




CASUS 1

 Man, 37 jaar
* Glomerulonefritis, start hemodialyse
« Fataal hartinfarct op 49-jarige leeftijd
e Post-mortem:

Ernstige en diffuse cardiovasculaire calcificaties



CASUS 1

The New England
Journal of Medicine

CCopyright, 1974. by the Massachusetts Medical Society

Volume 290 MARCH 28, 1974 Number 13

ACCELERATED ATHEROSCLEROSIS IN PROLONGED MAINTENANCE HEMODIALYSIS

ARMANDO LiNpNER, M.D., Bernarp Crarra, M.D., Dovarp . Suerrar, M.D., AxD
Beroive H. Scrisyer, M.D.



Nierziekte voorspelt hartziekte
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Nierziekte voorspelt hartziekte
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CASUS 2

 Man, hypertensie
 Niet-fataal hartinfarct op 56-jarige leeftijd
 CABG, post-operatief tijdelijk dialyse

 Nadien chronische nierinsufficiéntie



Hartziekte als voorspeller van nierziekte
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Table 4. Unadjusted and Adjusted Relationships Between

32

e Baseline Cardiovascular Disease and Study Outcomes
o T

o

'-8 Method 0dds Ratio (95% Confidence Interval)
= 12- Kidney Function Decline Outcome

(' Serum creatinine level

= Unadjusted 2.29 (1.87-2.82)

= Adjusted 1.70 (1.36-2.13)

E Estimated GFR

p Unadjusted 1.08 (0.97-1.19)*
= 8 Adjusted 1.28 (1.13-1.45)

@

£ Development of CKD Outcome

g Serum creatinine level

o Unadjusted 2.66 (2.10-3.37)
y— Adjusted 1.75 (1.32-2.32)
: Estimated GFR

= 4 - Unadjusted 2.03 (1.68-2.44)
% ............ Adjusted 1.54 (1.26-1.89)
_g """" o

i e Abbreviations: CKD, chronic kidney disease; GFR, glomerular filtration rate.

*P=.20. P<.001 for all others.

(NFI3826%ARIC; &HS), migan Tollgw-up 93a1s 200
-serum cregdselinslearelrehasedimoadels Elsayed et al. Arch Intern

-eGFR-based models Med 2007




Smoking
Dyslipidemia
Hypertension
Inactivity
Obesity

Genetics

Interactie risicofactoren
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Kidney
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(GFR, mL min-
1)

Dyslipidemia

Time
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STATE-OF-THE-ART PAPER

Cardiorenal Syndrome

Claudio Ronco, MD,* Mikko Haapio, MD, Andrew A. House, MSc, MD,} Nagesh Anavekar, MD,§
Rinaldo Bellomo, MDY

Vicenza, Italy; Helsinki, Finland; London, Ontario, Canada; and Melbourne, Australia

Primary
fH_eart Kidney failure Combined
Onset allure
Acute CRS type 1l CRStype3 CRStypeb
Chronic CRStype2 CRStype4

Ronco et al. JACC 2008 :52:1527-39



Cardiorenaal syndroom type |

Hemodynamically mediated damage

/ g B Decreased

pcrl’usson
[ )ec rea sed
Increascd
Exogenous factors venous
Contrast media pressure

“r / ACE inhibitors
{ Diuretics Toxicity

Vasoconstriction

Acute heart disease /o Sympathetic

_________ Acute renal injury
or procedures

activation Tt

Acute hypoperfusion
Reduced oxygen delivery
Necrosis/apoptosis
Decreased GFR
Resistance to ANP/BNP

Acute decompensation
Ischemic insult
Coronary angiography
Cardiac surgery

Humorally mediated damage

pls TN RAA activation, IR
"""" Na + HO retention,” """ .
vasoconstriction Biomarkers
KIM-1
Cystatin-C
P A N-GAL
0 BNP Natriuresis : Creatinine
Hormonal .:
H factors '
o Humoral :
9 signaling Cytokine ,’
* Immune secretion
Caspase - mediated /!
activation S \ P
ApOpLosis ~----- & Caspase ~
activation

_. Apoptosis
Monocyte
activation

_ . Ronco et al. J Am Coll Cardiol.
e keiion 2008:52:1527-39



Cardiorenaal syndroom type ||

Increased
susceptibility
to insults

Anemia -
Na + H;O retention
Uremic solute retention
Ca and Phos abnormalities
Hypertension

- Chronic hypoperfusion
. Apoptosis

Genetic risk factors
Acquired risk factors
low cardiac output (CO)

Chronic
heart
disease

Low cardiac output (CO)
Subclinical inflammation
Endothelial dysfunction

Accelerated atherosclerosis

Insult and
initiation of
kidney damage

_—

Chronic hypoperfusion

Increased renal vascular resistance
24 Increased venous pressure

» Embolism

Sclerosis - Fibrosis

2 “*~._ Anemia, hypoxia
~ * RAA and sympathetic activation
% Na + H,O retention  ___---7

. Hypertension, LVH

~ee Anemia 5
Tt--. Na + HO retention , : Progression
Uremic solute retention _____._----=-="""" ) of CKD

Ronco et al. J Am Coll Cardiol. ff{i;:gez:;:nabnormalmes
2008;52:1527-39



Cardiorenaal syndroom type Il

Na + H,0 —— Volum_e
retention expansion

s Sy,

Decreased Increased

Acute kidney injury

GR pre-load

1)
L Acute heart
Sympathetic e ; dysfunction
activation

A Acute decompensation
‘ s Acute heart failure

Ischemic insult

Glomerular diseases
Interstitial diseases

Acute tubular necrosis
Acute pyelonephritis
Acute urinary obstruction

Arrythmias
Decreased CO
\ RAA activation, __—7
vasoconstriction . Biomarkers
| Troponin
~ Myoglobin
MPO
A BNP
'; Electrolyte, acid-base A
' & coagulation imbalances :
\ Humoral :
\ signaling Cytokine
LY secretion  /
Caspase !
activation J f
Apoptosis Caspase ’
activation
N e O [ Apoptosis
Monocyte — \_ % J  TTTmeees .
Sation Ronco et al. J Am Coll Cardiol.
Endothelial

activation 2008,521527'39



ardiorenaal syndroom type IV

5“70"{“2 Cardiac remodeling
—— Ob“")’_ Neurohormonal abnormalities
CKD Hypertension Increased ischemic risk
stage 1—-2 Dvﬂl-n-dqmm ) Left ventricular hypertrophy
Homocysteinemia Left diastolic dysfunction
Chronic inflammation Decreased coronary perfusion
Inflammation

Coronary and tissue calcification

Glomerular/interstitial

damage Genetic risk factors Biomarkers
Acquired risk factors Cardiac troponin
Primary nephropathy i B (s Natriuretic peptides

Diabetes mellitus Asymmetric dimethylarginine

\ Ischemia modified albumin

Acute phase proteins
Serum amyloid protein A
< < - - C-reactive protein
Anemia, Uremic toxins
Ca and Phos abnormalities
Nutritional status, BMI ——— = [
Na + H>0 overload
Chronic inflammation

Sclerosis = Fibrosis

&

Anemia & malnutrition o

Ca and Phos abnormalities
Soft tissue calcification ————__
Na + H>O overload Chronic

CKD EPQO resistance inflammation
Uremic toxins
stage 5- e
dialysis N\“““\won

Artificial
surfaces,

\
Contaminated ———-’ s\
1qud<,

. _.' ,c\o\(\l\e -~

e £ b ¢
r\/)’: 4 @ 4 Adipocytokine
=) production

Acute phase
reactants

4 insulin
resistance

§ Appetite

Endothelial dysfunction

Smooth muscle proliferation =7 metabolism Ronco et al. J Am Coll Cardiol.

LDL oxidation

idan stress. 0" ' 2008;52:1527-39

Accelerated atherosclerosis

‘\ 4 Muscle
3

remodeling




Cardiorenaal syndroom type V

Heart

faHLu1;_H_““‘\x\\\\\\\ &
Sympathetic /
system activation
Neurohormonal stress
inflammation
Hemodynamic changes
Hypoperfusion
+Perfusion pressure —

4 ™ tRVR
Systemic diseases Ischemia/reperfusion

Diabetes .
Amyloidosis s i S
Oxidative stress > i
Vasculliis =it damage/dysfunction
\Sepms ) Exogenous toxins /
Heme proteins, antibiotics
Contrast media

LPS/endotoxin
Monocyte activation
Cytokines

Renal
insufficiency



CASUS 3

\n, 54 jaar

ypathische gedilateerde cardiomyopathie

wdueel verlies nierfunctie: cardiorenaal syndroom type 2
Ite achteruitgang nierfunctie, hartfalen

Cardiorenaal syndroom 3?

|, hartfalen, eindstadium nierinsufficiéntie: type 17?

en peritoneaal dialyse



STATE-OF-THE-ART PAPER

Cardiorenal Syndrome

Claudio Ronco, MD,* Mikko Haapio, MD,T Andrew A. House, MSc, MD,} Nagesh Anavekar, MD,§
Rinaldo Bellomo, MDY

Vicenza, Italy; Helsinki, Finland; London, Ontario, Canada; and Melbourne, Australia




Oorzaak - Gevolg

ISICO = Event -—Pp Sequellae

\ Reactle /
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Hyperlipidemie studies

O Sta“n 4SO
O Placebo
Secondary
Prevention
43
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JUPITER trial

mary End Point
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LIPID study group
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dy on Heart and Renal Protection (SHARP)

)5 -

Risk ratio 0.83 (0.74 — 0.94)
Logrank 2P=0.0022

0 -
Placebo
15 -
Eze/simv
10




SH/ASRA RRa Mo Adh¥assdlerofie hvents

coronary event
aemorrhagic stroke
vascularization

atherosclerotic event

cardiac death

yrrhaghic stroke

major vascular events

vascular event

Eze/simv
(n=4650)

213 (4.6%)
131 (2.8%)
284 (6.1%)

526 (11.3%)

162 (3.5%)
45  (1.0%)

207 (4.5%)

701 (15.1%)

Placebo
(n=4620)

230
174
352

619

182
37

218

814

(5.0%)
(3.8%)
(7.6%)

(13.4%)

(3.9%)
(0.8%)

(4.7%)

(17.6%)

Risk ratio & 95% CI

16.5% SE 5.4
reduction
(p=0.0022)

o

5.4% SE 9.4
reduction
(p=0.57)

15.3% SE 4.7
reduction
(p=0.0012)
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Hyperlipidemie studies in HD

: 401
60- 4D Placeb Placebo AU RORA
) acebo '
i > 351 — Rosuvastatin
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0 1 2 5 % 8 6 0 ] 2 3 4 5
Year Years since Randomization
No. at Risk
Placebo 1384 1163 952 809 534 153
636 532 383 252 136 19 Rosuvastatin 1390 1152 962 826 551 148
619 515 38 252 136 8 29



Hyperlipidemie studies in HD

4D AURORA

\ge 66 64 62

N (%) 100 26 22

baseline 126 100 108

n 1255 9438

Jusion HD, DM 2, 18-80 yrs HD, 5380 yrs CKD, > 40yrs

lusion 80>LDL-C>190 mg/dL Statin within previous 6M History of Ml or
revascularisation

tive Atorvastatin 20 mg Rosuvastatin 10 mg Ezetimide 10 mg plus

Simvastatin 20 mg

U 4yrs 3.8 yrs > 4yrs

Jecrease -39 mg/dL (42%) -39 mg/dL (43%) -33 mg/dL

-in (%) 15 ? 8

out (%) 17 50 ?

Jia AT~ d
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SHARP: Major Atherosclerotic Events
by renal status at randomization

Eze/simv  Placebo
(n=4650) (n=4620)

lysis (n=6247) 296 (9.5%) 373 (11.9%)
(n=3023) 230 (15.0%) 246 (16.5%)

therosclerotic event 526 (11.3%) 619 (13.4%)

 significant heterogeneity between
dialysis and dialysis patients (p=0.25)

Risk ratio & 95% ClI

n
& 16.5% SE 5.4
reduction
(p=0.0022)

06 08 10 1.2 14

Eze/simv  Placebo
better better
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Impact van RCTs in nefrologie

Results of a randomized controlled trial on statin use in
dialysis patients had no influence on statin prescription

800 1

700 A

Hemodialysis population
Non-dialysis population

1994 1996 1998

2000

Year

2002

2004

Pre-4D Trial PotdD il
Fostab inall

2006

*Dysbelief

*Neutral findings

External validity considered low
eInertia

2008



ezigheid van RCTs In nefrologie

o RCT/all publications = 0.012



Take Home messages

rectionele relatie hart en nieren
ssificaties: zin en onzin
ractie risicofactoren voor cardiaal lijden in nierinsufficiéntie
van ‘statines’ bij gevorderde nierinsufficiéntie
)dzaak tot studies bij gevorderde nierinsufficiéntie
Maar....

- Welke pathofysiologische aangrijpingspunten?
- Wie behandelen?
- Hoe screenen naar CV lijden in dialyse populatie?



